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Abstract of JP20001 34208 
PROBLEM TO BE SOLVED: To easily provide a 
multicast service by various multicast protocols 
on an information network by low traffic. 
SOLUTION: In the information network provided 
with plural LANs 10 for connecting the host of a 
terminal 30 and a multicast server 40, etc., and 
plural inter-LAN repeaters 20 for connecting the 
LANs 10, the respective inter-LAN repeaters 20 
are provided with a conversion processing part 
22 for performing a conversion operation 
between the multicast protocol of the L2 level of 
GMRP or the like and the multicast protocol of 
the L3 level of IGMP or the like and an L2 
multicast table 26. Even in the case that the 
processing function of the multicast protocol of 
the L2 level is not mounted on the terminal 30, 
the selective distribution to the pertinent terminal 
30 of multicast packets inside an IP sub net to 
which the terminal 30 belongs is made possible 
as if the GMRP of the L2 level is supported. 
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umm i ] mm^immtfzimmm^mm^ y b 

o T . o s I -r/bcoM^ S @Jf V ^)V<r>%- * Til 
v;b^^x h7o b fc £#«S 

[ if 2 ] it i tmcomm^mmsi'Z^ ^x. 

b rj/Ha<Z)^«£ . ft fe^t^fuia^JifflT— y;l^ta 
« UT *3 V ^fcffl/? <?) fufav/bf-^ X b 7n b rj;WdfI 

W^v;m^x br bi^x^ru y ^xfccofi*^ 

lulBW ¥8* ±co v;b^ ^h^7^^i 

br visxcoyv y 4 ^xSriffia^fflT— y^Mzmm 

U I^rS^f b7n b Mia 

[ if *if4 ] ar&i i , 2ifcii3 iam^fpw«gi 
fi. friaos i#s§^xVb^fcits^3ii (*7b7- 

[ HftftE 5 ] If 1 , 2 * fcti 3 IE»tf>til?B+*^£ 
Btfc^T. miav;^^^Xb7°nb=?;^^g 

Jt^&t. ®3« (*7b7^|) <^V/H^^b 
7n b y^-^fc^UT5S»r*IIIB*«ifc 

jf (^ 7 fy^i) ^#^(ct3^TSSt^|fffav;^ 

f^r^x b7°u b n/Haco^jt &ft5^TC9«#-£* 
ttoV^T, IffiBV^M^^X b7o b >v^—-J 

command z t zmmt^&mm^mmm* 
[ if *s 7 ] if 4 , 5 a fcia 6 taao«fB**i^ 

IJiES&2« (f^'Jy^S) ^f^r^Xb7nb 
GMRP (GARP Multicast R 
egistration Protocol) T"ft 0 . 

falBffi3Ji h7^1) OT;Pf*tXb7nb 



I GMP ( I n t e r n e t Group Manag 
ement Protocol), 

tfzlt, D VMRP (Distance Vector 
Multicast Routing Protoco 
1 ) . 

tfztit, PIM-SM (Protoco 1-Indep 
endent Multicast — Sparse M 
ode), 

ttzii, P I M DM (Protocol-Indep 
endent Multicast— Dense Mo 
de), 

ttzlt, MOSPF (Multicast Exten 
sions to OSPF) , 
tfztii, CBT (Core-Based Tree 
s ) , 

tfzlt, IPv6 £0M LD (Multicast Li 
stener Discovery), 

[0001] 
[0002] 

i &co*x hfr^mmco^xhizftLxmmzm-co'r 

SM^'fcSo v/l/f^r-rx bSBff TliWfctfO* * bT* 
1 o^Vk— TSrffMU IS^7b-7 0 [*j^*x b^ 1 

fgf 4 . >f y?-*v btztufhwrnru b n;br?>4 

TCP/IP (Transmi ss ion Contr 
ol Protocol/Internet Prot 
oco 1 ) Cfc^Tt, £^V7P^^XbEff Srffio 

tz I P7;m-vx b kWfiiS Sffi^ftS o 
[0 0 0 3 ] I P7;^^^ft!i^7»: I P 
7;l/f^tXf7Kl/XW(aS#^ I PTKl^X 
SrSSt. ISI P7/W^Xf7Kl/^^I P7 

xb^-^SrffifIt-4o 

[0 0 04] I Pv;l/f^Xfc?)17nh^i: LT 
RFC (Request ForComment) 11 
1 2, 22 36, t5itXK57h ( '9 8*6flWft 
SffiSfi draf to— i etf— i dmr-i gmp- 
v3-0 0. txtlffil^IGMP (Interne 
t Group Management Protoc 
o 1 ) 3&*ftS, I GMP^Xb^Mfg^^7b-^^*T 
LTv^f^^X MEfi*5*^--&3t«)<?57"n b n;bT 
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[0005] IGMPIiOSI (Open Syste 
m s Interconnect) ^Wl^^fJVCfyfg 3 M 

[0006] ^ixti±mzm2m (?-?v>7m) t 

&ft&~?)V^-*TXY-Wii<r> lTntr?;tt LT I EE 
E (Institute of Electrical 
and Electronics Engineer 
s)802. ldK57h ( '9 8^6HT"^»ffM± 
IEEE80 2. 1 d/D 1 7 ) IBS^GMRP (GA 
RP (Generic Attribute Re g i 
stration Protocol) Multic 
ast Registration Protoco 
1 ) WS. 

[0007] GMRPTIi^Xb^'Htf-r&y'U 7y, 
fcSl^liLAN (Local Area Networ 

tf>*ftj&*»nei: 5r I.. klT-I Of- ^>J^ MWVf- 

A-X W^y hcDih^MAC (Me d i a Acc 
ess Control) V^f^XW'St-ybtllf 
I GMPfccoa^ti. IGMP^IPtMLfcT 
nhn/I/r£4</3t::#tU GMRP(»7h7-?l(: 

t 3:1 >rn h rj/VC#> 4 t v ^ j5T$> 4 . 
[0008] 

[WBjWBSiiLJ: a fc-fSPJH] IMcom^co i gmp 
ti » £ f: £ J£ J£ < tfft L T V» 4 •> y Tvl^ a y b° * - 9 
f(DO ST*SW I NDOWS 9 5^WCH^£:fX 

j&TUdk: I P7 P l/^rrm^ X h o MX' 

f-^f-v^MsSHLt I P-9-y*-y bftT^atlfc&N^ 
7^y? ^iifjp-r 4 , t V ^ Kffi WfRBj&s#> 4 . 

[0009] itfjitii, fctitr-f y*-*? hmz 

[0010] — :6\ f£#cOGMRPJi:, MAC7K1-X 



^S^x4Bt#W^-y^3>b°A-^^^Xb<?)a 
tiH7vT'& 9 . <I^X^<7)-r<TtGMRP<7)||^^ii# 
-T 4 £ fc liSaBLhffiK-Cft 4 . 
[00 11] #||HJ|<50BtfKi. *yhT?—70)b57 4 
v7*t&Wl:JJLl / zmM£i£Z>Zb%:<, 

bx § H3KTT4 d fc #^Sg&tiWB«ft!t«£^«^ 
4£ fcfc&4 0 

[0012] ^BJcDfficoBWii, *v h^-^tffiM 
§*U -e;^^-vXhHf-fxSrfiJffl-r4^xh^{t 

4 y 7 h ? x Tcommcommtimmi-^ <r t a^fi^ 

[0013] *5|BH«fl!l<OBW{±. ^If^+x hif- 
b"X (ceH-rS ^yl7-^«l77^y^ iiJB^TOJ 
b » v/l/f^^T, h^-b'Xco^ffi^rHiS^iVMffli: 
* Mir $ tf* £ fc ^fg^'ff fB^«Kffi^iiffi^4 d fc 

[0014] ^mcDtti&Bmi. *y hT7-?fc:S« 

^g<0fSB&rt:£: . ^Bt&^/kf-^X 17a h 3;K0flJ 
fflt^MiSii:4 < Ii:^t^Wfg*ffiSff*K«t-4 
<li:t;r£>4 0 
[0015] 

A fcilflSftWHIIfB* 7l7-?t:fe ft 4 fit WzxftHKl 

3 w«tf a^atfev . osi mz^Tiwm 

m#a^fli^^i>o-C3fe4o 
[ooi6] «t Dflfre^cii, /c t o s i #f©^ 
fMznnh'mim (x^vbv-fm) izmtz-?)^ 

^Xl7nl3;l ( I GMP/DVMRP/MOSP 
F/P I M-SM/P I M-DM/CBT/MLDf) 

tc*3ft4v;^^A'Xhynbr?;p (GMRPf ) 

[0017] ttz, m2m ( j f—?vy?M) iznifi 

7WtXl7Dl3/|/ ( GMRPf) <n>*v*.— : J 
*SffiL3tlR, JS3« (^7 17-^1) t*3(74v^ 
f^r^X17nl3/l ( I GMP/DVMRP/MOS 
PF/P I M-SM/P I M-DM/C BT/MLD 
^) ^7^-y«iL, SSfiTi^a&RW-S. 

[0018] ig2S (f-^';y^i) (cfc(t4 

v;^^-vXb7°oNr?;P*^m3« (^-y 17-? 
«) tzmf^-7)Pi~^^XbTUba)^cr>^m^^t 

[0019] tfz, i&mzfBtX, SEiftfflf—^Sift 
ft, m2B (f-^'J^i) (cfc(74v/P-f^^xb 
ynhn^3&^m3ii (^7 17- ^Ji) t*jft4v;l- 
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T-'/WCSii^tL^^f-df -FX Fl/XOP r e f i 

[0 0 2 0] *7 b7-?£^lS^;H^^X 

b/^T7 b<?>E— ^f&Mf-7/V£rf£f-j\ ^E— 
^Lit-7;m^XbA't>y b<?)V/bf-3rA'XbTb'l' 
XC9P r e f i x J^if- 77W:rSg§ L , H2S (7 
— ? U V7JI) fcfctt&v/bf-^-YX b7nbrj/V# 1 £> 
H3S (^-7>7-^i) ti>(tS , 7;mA'Xh7n 
VaiV^comki^M'r-y'Mzm^fltzP r e f 
i . 
[002 1 ] 

[0022]illl *5ffiB«flHB«fi«K6Sl^)-||Jttf5 
JBJITCfc* LANlffl'f^eiKt-frtrflBI*-)' b<7-?c7) 

[ 0 0 2 3 ] =$r*i, bXFcWJm4. L ANP H 14*$IB 

cr>$m%mcr>— m t lt . osi vb^ss 2 s 

( -f — ^ Vy?!B) v/l/f^f-vx b 7°o b rj/b 

m3M (*7 b7-?JB) ^fctf-Sv/bf-^xb 
rnhn^fc^lBJtfaffllfcov^TSHW*. S?2 

mfftL2iiJ:t;L3i:m. #*KtSW4*? 
;bf-^Xb7u b=?/b£. L27il/f^^xi7nl 
L3v;lf^-vxi7nl3;l, *<t>4 dUfB-f" 

[0024] *mMcoBMcr>ffim* 7 b 7-^4. mm 

cr)u~%/l'X.VT^'yh T 7~7 (LAN) lOt, Ztl 

mS. 2 0 (LAN IgJtfJ «$|g A, LAN Pel^lUga B . 
LANP H 1^l^aC ) fc, ffit^LAN 1 OKSBBSSfl 
£tf X IfWsS* 30t, ffit<7) L A N 1 0 CgfggSit 
fcv/HMrYXb7-A4 0. WTffif&ZtlX^h . 

[0025] ^mmmm^igrS. h^lanpbWI 
g*2 o(4, mm^mm2 1 1 , 2 1 . l 

2^/bf ^Xb7n3 b3/W5KIgP2 3 t , v/bf^-r 
X bSfI£&ag|52 4 t , 7 * «7— r -f >-^'®aSP2 5 

[0026] a<IMHgP2 1 {4, L ANP H 14'*BgB2 0 

[00 27] mmmmm 2 2 {4, t^*^04 icwssft. 

^7n-f-r-lf«MICt, L3V;bf3^Xb7° 
d b n/i^£> L 2 v/lfJf-^x b to b rj/b's.cO^J&M 
a^fi 1 3V7l7x TSFCHMtSftS . 
[0 0 28] L2V/bf ^Xb7nb3/M3UlgP2 3 
{4. UKGM R Pf«L 2 7)lf t7 1 7a 1 3 
/l^a^fr 3V7l7i Ttrdft£S flS . 



[00 29 ] 7/lf^tX bSflMagtf 2 4 t . »3*<*> 

^txbAjr-y bwaS'JfcJEtT. 7*7-7^ 

a. L27m^xi7oi3;m, ^#iMa. IP 

[00 30] 37*7-- fV >?9mU2 5J4, S«L^ 

[00 3 1 ] L27;m-^Xlf-7;l/2 6(4. 05 
(^J^§tlS4-5^. L27/H-Jf+Xl71'l/X26 
at. Sl£L2v/bf ^xb7b'l/X(cK3-rsv/b 

f * X b f-h'X«f(Jffl £«S LT V >*, ffi* 3 0 
R§*VO*4i£®5fc#- b t^iSejfciK- b 2 6 b fc 

[00 3 2] bXb. *ili«il«to-^](:-9i)T 

laws . 

[00 33 ] 4-?\ I2t07n-ft-l(:t7/m 

* x b gm«rasu 2 4 commz^ i vcitgw- £ . 

[0034] . ~?;bf-^YX b^ ^'COSffiT) 
*H&Kai, (Xf771 001). *B***-3fc£>, 
L 3 V/bf-dr-rX b7°o b ••/-fe-i ; 'cOSItc7)^ 
tCi4 (Xf771 0 0 2 ) . L3^L2^IIH(X 
fv/l 0 0 6 ) £f?V\ L27/lfJftXl7Pl3 
;b^< -y-fc— ^<oaa<0*&CI4 (Xf'y71003) . 
L2V7b^^f-vXb7°nbrJ;l'®a (Xf 771 0 0 
5) Srfl^. t i-ftiT t 1 t(4 . 7*7-f^>- 
7»i(Xf 7710 04) , 2rfto» 

[00 3 5 ] 7*7— r-f >^maT'{4. —Mi: LTH 
3tf07n-^-^-b^M^^tLS L2v;W 

^X171'l/XtL27;lf^ftXlf- 7'Vb2 6^£7) 
MAC7;^tXhf- TVbO^^SrflVi (Xf'/7 

1 1 0 1 ) , b -y b L7^^;i4 (Xf'y7 1 1 0 

2 ) . Sfi* - bbm«i^ffi5fexK- b^N-7" 7 b £#*tt 
L (Xf771 1 0 3 ) , b-y b L^rV^^-t(4. ^ 
- b^y -y b * *«-r-S 4 ?t {4 SIS^°7 y b 
SW4 (X7"-y7°l 104),. 

[00 36] SHJWKI-Cli, H4 icM^^tLS 4 a te, 

^A,L2V;b^^XbTbb'X^<5 r )^2: ; [TV^ (Xf 
■y71 3 0 1). ^<^f*. gfS^ >y-fe— y^v;b-^dr^ 
Xbi*-fi®^5*^*'JS'JL (Xf7713 02) ,a 
ftS^(7)^t{4, L 27/lf JftX b7°n b 3;b«jM 
ftS*^< y-fe-^^^BELTiUft-r^ (Xf771 3 0 
4) tkttC L 27/lf ^-vX lf-7"'l 2 6 <7)X> 
b UmnW^n o (Xf7713 0 5) . 
[00 37 ] 5®pt ■yfe-^iUfl^'C^V^^-tC 
(4. § t>t,Z^mx •yt-yWf^^X bSfifg5^ 
^St^WJL (Xx-y 71303) , jMftJe^MS 
«0*^-tc(4, L2v/b^^Xb7abn;bc?)iHfIffi5 
^•yb-^'Sr^LTafft-S (Xf ?71 30 6) t 
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bhlZ, L27;I/f^ J rXbf-7)l/2 6^xyf<J|iJ 
R&JHPt^t? (^T771 3 0 7) . 

[0 0 38] JJfT\ IW%L2fcj;lM37;l/f^^ 
x fro h 3;MB<?D3ffll«fcov^TK^4 <> 

[00 39] ( 1 ) L37/mt^ b (JnA/WKr 

[0040] L37;l/f^^Xh7nb3Mq GMP 

■ ( I GMP^y-fe- S^fl) ->LANH^1 
A (GMRP^7^y(:tI, Mfl) -►LANS*** 

[0 04 1 ] m6izm^tl& ioiZ, IGMP^7-t 
-y7t-77M0 0lt MACM/lOOa, I 
PM^lOOb, IGMP^7^yl00c, ty 
pelOOd, IPV/I/f^r^bTFl/XlOOe, 
^ffilOOf, ft"M§ilt^§ 0 type 100 

[0042] — :&\ 08^^ GMRP^y^ 
-y7t-77H2 0li MACM^120a, G 
MRP^7-fe-y'120b, ty P el20c, L27 
/W^XhTKW 1 2 0 d. -e^ffil 20e, ^T* 
WjfoSfUtl^&o typel2 0c^St^7-fe^ 
«H(»*)tt. m9co'r-yjU13 0iZ7jk'tXo^:m 

[0043] lot, IGMP^7^yKGMRP 
^y-fe— ^A^Efj|fc:|RUT»4. SUA* y-fe— ^tfrtfrS- 
fclii. fckilf. I GMP^)t y p e 1 OOdcT) "Me 
mbership Report" (0x12/0x1 
6 ) Sr. GMRP^t ypel20c£0"JoinI 
n" (0x2) «l^y*-S*7D^fc: 
ti. I GMP60t y P e 1 OOd^O "Leave Gr 
oup" (0x17) ^ GMRP^)ty P el20c 
O'leaveln" (0x4) CK#»iSo 

[0 044] S&fc. HI 0fc«*S#i4«tafc. 7K 
IPv4(7)^|:ll *3 2t7 
b (7) I P v 4 v/l^^f -X hTF VX(r)T\i 2 3 t* «y h 

L 2 V/H-^X h T K l^X^fclf ffil 24t'7h+l f 

7f (o) Tm^mt& 0 

[004 5] HI It. L27;W^Xb7°Pb^ 
^'GMRP^I^, H2cDXt'^T1 0 0 5t^33{^£ 
L 2 v/L^ ^bTDfn /l^jjtg 7n- & * 

-To 

[0046] tth-tb, SfSLfcL2v;^^r^hT 
Oba;M 7t^ytfGMRP^) "Jo i n I n" / 
"Jo i nEmpty" ^Jr^tii (Xf7/1 2 0 



l) . L2 7;Wt^bf- 7/P2 6^)xyh >j^je 

JtlKHr^fi 1 5 (Xf771 203) ? 
[0047] GMRPCO "Leave I n" / 

"LeaveEmpty" / "LeaveAl 1" COWj 
^(KJ(Xf7712 02), L27/mtXbf- 
7/L2 e^xybUcO^SeW^fto (Xf7712 0 

4) , 

[0 04 8] HI 2 C L27;l/f^Xf7Pb3;l/ 
^'GMRP^I^, H2^0X^-y7 o l 0 0 6t£*5W-S 

[0049] ttfch .010 Sre\ as 

^7^y^IP7/l/f^tXb7Fl/^i^, L2 
7;m^Xb7Kl/X^^^fr^ (Xf7714 
01). IGMPO "Membership Repo 
rt"> S^^klii (Xf771 402) , G 

MRP<7) " J o i n I n" * *y LT1I L 
(Xf 771404) . ?^CL27;W^Xbf- 
7;P2 6^)xyNU}lJuSff5rfld Uf7714 0 

5) . 

[00 50 ] ^Jt, IGMPO "LeaveGrou 
P " * v^-'JcO^lZte (Xf7714 0 3 ) . GM 
RPcT) "Leave I n" S/££j£ LTilftL 

(XT7/1406) . ?^(;L27;W J rXbf- 
7>2 6^xyMrBH»5S»*lT "5 (^f 7714 0 
7) . 

[005 1] L37/l/f^tXb7nbn;l/^MLD 
T\ L 2 7/mtX h7n b 3^GMR P^, 

■SB* (MLD* vtr-^iUfl) ^LANP B 1«gBA 
(GMRP^7-tr-y(:m iHfl) — LANH**SI 

[0 0 5 2 ] :(7)MLD^7^y7t-77h2 0 0 
fi. H2 6tWK£it£J;5t. MAC\ 7 /2 0 0 
a. IPv6\7^200b, MLD^7t-y200 
c. type200d. I P v 67/l/f^^Xh7Fl/ 
X 2 0 0 e . ^ffi2 0 0 f . ^<nm&Tffif&Ztl& . 

[0 0 5 3 ] ^<5D*§-£\ t y P e 2 0 0 d<7)|gSffi^ 1 

StttC^ "Multicast Listener Re 
port" .X*yfe— >***U f£^ft#U 3 2<?3*&t 

fi. 7W^^xht^ b*XAv£7)iBKS^*^ "Mu 

lticast Listener D o n e " <y -te 

[0 0 54] 1^, HI 2Cffl^nL3 7;W^ 
Xt7°uLr7;L^^^ L27^f^b7ofa;K 

053HfcfcfT-3*£\ 01 6fc:«3S$fLiJ:a fc. RHtf) 
iiffilm P v hr Pl/^<0Tffi3 2h'7 

^HTfl^L2v;^^^XNTKl^X<50T 
fi 3 2 tf v b & <! k TT K l/X^SI £fl 3 k k 
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i> lZ N "Multicast Listener Re 
port" * — L2^GMRPi?) "Join 
I n" /"Joi nEmp t y" fcl^ftU "Mu 1 t 
icast Listener Done" J, GMR 
P CO "Leave I n " / "LeaveEmpty" / 

"Le a ve A 1 1 " fcSSBkt h <> 

[0 0 5 5] KLk<7)£5&^ L2vm^b7nb 

S^^^JEWffiS:. L2#*GMRP. L3# 
[00 56] ( 2 ) L 3 h (sSBWfWTO 

at 

f^^XbTob^DVMRP^ flHR^Sth- 
(4. SI 2 1^EP2 2 Ol^SftS «t a fc. 

■ LAN^iiSA (DVMRP^7 -fe — i^iUfE ) — 
LANTOHSB (GMRP^7t-yfcti, m 
ft) -LANraWIglC 

[0 0 5 7] DVMRPTti. 02 

tl&XolZ^ DVMRP^7^y'7t-77M60 
J4. MACVy/16 0a, IP\7^160b, DV 
MRP^7^y'160c, codel60cL I P7 

& 0 codelSO d<At^«fiD*lftJd\ 7&P run 
e^^-fe— 8^'Graf t^7t-ylSt, 

[0058] fLTs H20 CO'T—^V 1 5 0 cOTSfflll 
tC^SftS ± 3tC DVMRP^ "Graft" fcit^ 

"Prune" ^\ -fjfVffU GMRPcT) "Join" 
3R*5itX "Leave" ^7^y^«$tlS c 

[0 0 5 9] L 2 7/1/f t ^ b 7n b R P 

X\ L 37/WtX bTu h^'P I M-DM^| 

■ LANHW1IA (P I M-DM^ «y-b— soSfl) 
-LANH«StB (GMRP^y^ytm i£ 
ft) -^LANWlitC 

[00 60] P I M-SM/DMttt 02 

3t*§^i:oC, PIM-SM/DM^7^y7 
t-77M7 0(i MAC\7fl7 0a, IP\7 
f 170b s PIM-SM/DM^7^yl70c, 
type 1 70 d. I P 7/1/f^-vX b T K VX 1 7 0 
e . ^Offil 7 0 f <> t y P e 1 7 0 d^l^g 

«<7Mftl»J4. 3#'Join/Prune^7^y\ 6 
tfGr a f t^ y-fe— S^jjrf. 

[00 6 1 ] ^LT. 02 0<7)x— >0W 5 O^TfSfll 
IZ^fi&kolZ, P IM-DMC0 "Graft" fcj; 
"J o i n" / "P r u n e" £\ ^fl^tU GMR 



P£0 "Joi n" ^tiXXf "Leave" ^<?X* »y-fe— 

[0 0 6 2 ] L27/m^Xf7oPnM/GMRP 
T\ L 37/Pf ^r^X b7°U b 3/^'P I M - SM(7)1 

■ LANra1«^aA (PIM-SM^7t^ylf|) 
^LANr H 1«^BB (GMRP^7^y(m m 
ft) -LANTOlglC 

[0 0 6 3 ] ^7^7*-77Mt _t 

OfiOTSWt^SiiSiot. p i m-smco "Joi 

n" / "Prune" £\ GMRP<7) "Joi n" 
W"Leave" ^<a* »y-fe— >?t:^tt§il4 e 
[0 0 64] L27/mtXb7nb3MGMRP 
T\ L 37;l/f h7°n b 3;l/#C BT^, fit 

muffin*. 

■ LANrs1«^BA (CBT^ v~t-i?mm) — LA 
NH^iffigBB (GMRP^7^-y(I^i, EMI) — 
LAN^^SC 

[0 0 6 5 ] ZCOm^. CBTT14. 02 4^5*t& 
CBT^7^y'7t-V7M80(l MA 
C\7^'180a, IP\7f' 180b, CBT^7^ 
— V 1 8 0 c . typel80d, I P7/l/f^tX t 
7FW180e, -t^ffil 80 f A^=5rS, type 
1 8 0 d^lS^ft^SftJi. l^JOIN_REQUE 
ST^ y-fe — 3**QU I T NOT I F I CAT I 

[0 0 6 6 ] 02 5 O^TSffi'J 

lZ^fi%> X 0 CBTO "JOI N R E QUE S 

T" iSitf "QU I T NOT I F I CAT I ON" 

tf\ Ztl^tl. GMR P^0 "Jo i n" 35*5 J: "Le 
ave" *^*y-fe— ytSa»5*L*o 
[0 0 6 7 ] L27/mt^b7°nhn;WiGMRP 
T\ L 3 7/1/f ^rtX b7°n b 3;t/^MO S P F« 

■ LANH^iA (MOSPF^y-b- — 
LANfBWIglB (GMRP^7^ytm HI 
ff) -LAN^igKC 

[0 0 68] £<7)%S\ MOSPFT14. 
ftScfcafcr. MOSPF^7^y7t-77M90 
(4. MAC\7^"19 0a, IP^y^"19 0b. MO 
SPF^7t-yl90c, typel90d, I P7 
m^b7FW190e, ^<7>ffil 9 0 f 
6, t y P e 1 9 0 d^|SSfl^«l»{4. 6*>Grou 
p— membe rsh i p — L S As* — ;y£r7j\lJ% 

[0069] ^LT. 120 oy^r—yjV 15 0 
tSSilSJ;^;, MOSPFCO "Group— mem 
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bership-LSA" GMR P CO "Join" 
[00 70] (3) L2?/m^^f^7^y^L 

L 2 L 3 ^ftX b/D b 

c7>Sm^**S^BS«L (^T77150 1), 
>?35p53&**W8!IL (Xf77°1 502) . L2 7/^ 

Xbrnb^fta^lffL (Xf77°1 504) . $ 
(Xf77°l 5 0 5). 

[0 0 7 2] XfvTl 5 0 2t/nbn;M7^y 

t7tV-f>y/»l^f3 (Xf771 503) s 
[0 0 7 3] ia^)Xf771 5 0 5cO^m^i 

[0 0 74] -fSrjb'fc,. *i\ Hl^Ell 0*fcfctiai 

bTFl/X^ft^Ta (Xf771 6 0 1). 

«^fc(4 (Xf7716 02) . MfeWH*£L3 v/i^ 
f^r^x fro n LT 
«^^jtfi-rS (Xf7716 04) , 

mre^ras^s^tw^ (xf77i 6 03), mm 

SStO^Cd I^WxL37/WtX b7 

■ft (Xf771 6 0 5). 
[00 7 5] gmWM&i: 0 S*W=Sr— Mi: L2 
b7n r n/l/^GMR P, L3 V/Pf-^-r 
X b 7D b I G M P ^ t^Coi , M15C07 

[ 0 0 7 6 3 its. ico^cofll»oa<iJ±. H2 1 CO 
^912 3 0 fc^StlS idle. 

■ (GMRP^7^ S/iMft) -^LANP H Wigl 
A ( I GMP^7t-y(im iSfi) -^LAN&WI 

[0077] m&crmi ocoxoizlx, L2^ 

771 70 1) 0 SffU:L27/m^b7 
Ob^/M 7t^ytfGMRP^) "Joinln"/ 
"Jo i nEmpty" C0%£-fcHi (Xf771 7 0 



2 ) . L3^I GM P CO "Membership Re 

port - ^^^-^^^ix^m^mm^-^ u 

T771 7 04). 

[00 78] ^?t. GMRPc?) "Leave In"/ 
"LeaveErnpty"/"LeaveAl 1" C?)^ 
(Xf7717 0 3), L3^)IGMP(7) "Le 

aveGroup" X ^^-^^*«LT«85fet?lff 

"TS (Xf771 705) , 

[0 0 7 9 ] £?t. L27mtXb7nb3/^"G 
MRP, L 3 tX b7n b n;^M LD^t& 

commcoififdi. 

■JH* (GMRP^yt- So*ft) -^LANl«gl 
A (MLD^7^ytm iMff) -LANr a 1« 
IB 

tfOJ^KSrSo <I£>*£\ B^f771 7 0 4« 
MLD60 "Mu lticast List 
ener Report" 2r^fej}£ LTiMfl^S <> 
[0 080] ±a^f771 7 0 5tlt "M 

ulticast Listener Done" 

[008 1 ] (4) L27/l/f^Xb^7^y^L 

L 2 ^Xb7nbn G M R P X\ L 3 v/P 
f^tXb7Pb^DVMRP^ IMfcOaBfL 
(i. H2 1CD^EP2 4 0^7K$ixS J: 
- (GMRP^y -t—'Jmt )^LAN f^ffi^g 
A (DVMRP^7t-y'CSI, MU) -^LANPI^ 

mmsB 

fc£r£o -f" LT. GMRPO "J o i n" SSiSitf "L 
eave" ^CO^y-fe— S^ii. DVMRP^O "Graf 
t" tS&Tf "Prune" tC^£$ft£ 0 
[0082] L27/l/f^Xb7nb^' 
GMRPT?\ L37/m-V-Xb7nbWPIM- 

■SB* (GMRP^7^ So^ft) -^LANfeWIgl 
A ( P I M-SM^ y-fc— S/fcS*. ilff ) ^LANHS 
4«$IKB 

t3r& 0 -f- LT. GMRP<7) "J o i n" aUsit* "L 
eave" Sfi^^-fe— S^i. P IM~SM^ "Jo i 
n" / "Prune" fcr^ftS*l& 0 
[0 083] mmz^ L27/m^b7nbn;WS 
GMRPT\ L37/l/f^Xb7nb3;^PIM- 

■ffi* (GMRP^7^- SoSfl) -^LANra^si^a 
A (P IM-DM^7^ytm 3Mfi ) -^LANH 

fc3r£ 6 LT. GM R P(50 "J o i n" "L 
eave" y-fe— P I M-DMO "G r a 

ft" ft ± t£ "Joi n " / "Prune" t ^tL-fVl 
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[0 0 84] l*HKtc. L27;m^XhTnb3;^ 

A (CBT^y^i/'tSa, JSfi) -^LAN^Ig 
BB 

-f-LT. GMRP^ "Jo i n" ififeitf "L 

e a v e" ^<7^ y-b— CBT^O "JO I N R 

E QUE ST" fccfct^ "QU I T N O T I F I CAT 

ION" tZ*tl?tL$m$tL&. 

[0085] ^IIC, L27;l/f^^Xb7°Ob3/^ 
GMRPT\ L37;mtXb70b3/^MOSP 

A (MOSPF^7t-y]:m ilfl) -^LAN^t 
1S1B 

^LT. GMRP^O "Join" >y-b— 
5/1% s "Group— mem be r sh i p-LSA" 

[0 0 86] ifcfc. HI 7. HI 8. HI 9^£#SHL 
T . flNB* *y b v - ? ± * a&ft. 4 v/t^ ^^xbA^ 7 
b£S£#i[L*T\ 7/I/f^Xh7H>X<?)P r i f i x 

KL3 v/l^3f ^J* b 7n b n/i^^^i^ItcfUffl 

[0 0 87] HI 7tM^£fl4 i<3 L 

AN&WI1S12 0 (A, B, C, . . . ) CD&*lZ 
14. L 37/mtX b A o t7 b ^BSLt , 

^/H-^^hrh'WtfOP rif i xgp* (fci: Z. 
H\ 110 tf)±ffl!l<A IPv4 cojmm 9h>b, * 3t(i 
HI 6c7)_bf|JJ^I P v6W;l/f^Xh7PW<!0* 
BM96t>h) *ttaj^4*-*iCT»2 7fc. ^ 
Prif i xT Kl^£^^4fc»^^*r— 
4 o t * . m l coflifiStiian LTfilx. 5 i 5 trr 4 . 

[0088] -fLT. HI 9^7P^f-v^M:M^ 
3h.4i3fc. *-*«KI«2 7l4. iPvm+xh 
KDSfltKffiL (Xf7718 0 1 ) . SffL 
I P7/^tXh7Fl/X^P r i f i x7F 
UX«#£ByWR 0 . 13Wt:fif-7^ 1 4 0 tcfg 
*W"4 (7f77180 2 ) 0 

[0089] -fLT. tibtt£. 014^)7n^f^ 
bcOXf771 6 0 1. HI 5^70-ft-b^r 
^7°1 7 0 1C9± 0 L2(7)GMRP^7^y> 

L3^, 7tfc i_i4*H6<7) I GMP^ 
SICIRLTfi. IP7;m^b7FW10 0e^) 

2 3 fc> b (T©3 2 fc> b ) J^h?\ _hf5«9 b'y b 
(96hVb) <Z>£j£fcr|RLT, Sif-7>14 0^ 

[0 0 9 0] H2 7fcil/H2 8£ffl^T. _L» 



£Di3^. L 2 7/Pf ^ t X f7n b L 3 7;I/f 

[0 0 9 1 ] B27{:MS$WL37^f^ 
Xff^77l/2 5 0fl aW7FTXJ:U^IP7;l/ 
f^tXh7Kl/X2 50at, rg7/Pf^^Xb7 

b 2 5 0 b fc^WJitWtt^tLTISttStlTV^S. 
[0 0 9 2 ] 5r*5. Hl^Hl 7^KW:M^L&3&*ofc 
A\ u(7)L 3 7/1/f^tXNf ^771/2 5 Oil fztx_ 
(fIGMP m<?) J£ < L 7c L 3 v/L^^t ^7h7ob 

«LANr»Igt2 0 (LAN^IgtC) ^ 

[0093] t^M, tf, IP7/mtXfA7 
b<7)Sff L7c^> (Xf771 9 0 1). Sfil P7/P 
f^^7b7Kl/XCT, L37;l/fdftXbf^ 
2 5 0JSSL (7f7719 0 2) . tybLfti^ 
W4. SfeC L27/l/f^^7bf-7>2 6^L2 
7/^^7f7Kl/72 6 afcrS4$£;ftXl*4tttf)T 
fi2 3bVb£r. IP7;l/f^r^7b7H>7^Tfi2 

3 b # y b t«w lt . t7b ufc«^fcj4 . mmtt°- 
h 2 6 b izffifyztix^&mmfttf-htemwiZtLX^ 

4*8*3 0te*fLT. SItRWfcl Pv^^xb^^r 
(7f771 904) 0 

[00 94] Xf771 9 0 2& it/^Xr-yTl 903 
tt7bU«:(t SIS I P7;Wt^hA7 
^y bf4SISI§:Jx4 (7f771 9 0 5). 

[0 0 9 5 ] H2 9t5±VH3 0t. ia_t£0i^*5& 
fJJi^fc tt 4 L 2 fe ± V L 3 K;P£0 t7b7n 
b a ;lfal t V vc . v / W ^tXb if— b'x Jp 

^ ^^tuMS^JiIM ts tt 4 SBR<?D v;H^^f x b y 
v b^ESIWIBWOafcti^T b^y >f ^^*^MS^4 

[0 0 9 6 ] ^fcfe. H2 9 ( a ) is it/ ( b ) {4. 
^Tc7)LANra«^B2 0 (X>fyf) t*»BJc?DL 

2 1: L3ri^7;w^^ bru bn;i^agijttiiBs« 

[0 0 9 7 ] 02 9 ( a ) COk o C S*3 

0 fL4 L 2 >f «y ^ t LTUfg-T 4 L A 

NHWS12 0 (A) tCfeWC. 8B*3 0 3{p6iSfiS 
ilSL31/^IGMPit L21/^GMRPC 
^Jt^n. fB<^LANH*|iaai2 0 (B, 
C, . . . ) fce3*Sft.4i:f;fct. ^L3l^/W0 
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IGMPi, •ftOS^LANPa14'ffi^B2 0 (A) SrX 
/l^-LTffi<OLAN|aiffi^iB2 0 (B, C, . . . ) 

[0098] dc^n^i^JI^Hfi^fl. 029 
(b) CDkdlZ^ 7 #-yffl<DL AN ffirpfflmS:2 
0(C) \mz~?)V^*^X h*r-^4 0 I 
P-7;l/fJf J fXbA-y 7 Mi, ^3 0#L2W</U9 
GMRP tOMMtg & fit *. T V I v*^-c fc , ft *» 

uS^i^:, I P^*-y M*JTiSSHS*3 0(c*f 
LT^MiRWfcKflSftft . 

[0 0 99] H3 0 (a) *iJ:T/ ( b ) t±. rtvPUt— 
y«c7)LAN^4 I ffi^«2 0 (C) tC«0», *SMHtf>L 

2 k l 3 fsjwv/^df tx h rn h 2/w93$ftMtt£4R 

ft, 

[0100] 130 ( a ) t73 X o tC, S*3 

0^'jf^§tl-S>L2K;l'X^ >yf-k LTHig-TftLA 
N|S[if»*8S§B2 0 (A) l±S*3 0^£>}Mfi£;fxftL3 
I G M P £ X/L— § -£T-> * v 7 >Mco L A 
NB*8g§B2 0 (C) fcfcjSU LANia*ffi8£B2 
0(C) tCiJVvr, S*3 0£^3itfg$*XftL31^/V 
CDIGMPJi. L2K;l-c7)GMRP^^§tl. :£:T 
(?5LANlBtHIBI«2 0 (A, B, C, . . . ) fcfiSt 

[0101] iiOVBU^^JItfOll^TCOf^, 130 

(b) ^•• / ^^-yfiiJ«LANp B 14'ttSS2 
0(c) flfcvn^^x o -fr^iWctt I 

P?;W1-XFA^ 7 Mi. K30R2W« 
*»<50j; a fc, I PIT:/* ■/ h rtX"^fiffi*3 0 tcM LT 

[0102] zcoxoiz. ^rnmmmcomm^mms. 

lz i. itt±\ > n- V yvP a > b a - 9 HO*Jlffl o s fcfflB 
LTJtS<^L/t I GMP^<50L3 U-^;l'<7)v;l'-^^-v 
xi7ol3/^, 5fcfc\ ^tftflk'^&LTJi^SrV^ 

Sg* L 2 K/P<7) GMRP l£<7) V/kf-^ -V X f- To h n 
/Hc^J£$-ft <I tX\ L 2 UKjUO^/V-f-^-^X h/n 
h 3/14= i ft-fy* -y h ftT''«StfKW& v/t^^-r X h 
;^-y hcDlEftt-ift^&v-th^y -y ?(:tv;l/f^f 
^1 -^-fX^SI^S i k s&«r£ £ . -t^fcfe , V 
y*>y bPTtW b?7Jv7 £iBBJ2Lt£iti2ni3tf*£ 

k & < . vm^xbt-aj ns-r s&* «r«g 

[0103] ^SS<7)*fiffiV^L 2 

R p^cov/Pf-^f -YX h TO h n^S-ffif <y b V — y 

h . JtfiWScc^"^ V ^ 7 'J >y y *f co LANS* 

ffims. 2 o <r>fri,z$mth ztx\ l 2 K/vcov/w- 



^txiroi n/ptc ± ft-f y* -y h i*jTy)SKS^^ 

/HMf-^X Ws°y. 7 b^ffiff SrHJgf'tSo 

*-y hV-y^ggSfU V/H^f->rX h-y--bx£flj 

m-rt *x h tfeits V7^i Tcvm^mmitzm 
Jl-Tft i k £ . 

[0104] sta^ntr. v^f^tx r^-t^ts 

hV7l7x T^H^<7jfS^fc =t 4 -7)V^ -V X 

- b"x ^ffiig^SIJiis =t t/f rjffl t £ Wi:£-tt h z. t mi 

[0 1 05 3 S^;, «*(=itKUT««^4^LAN 
Pa14'S8^E2 0 tcL 2 t L 3 V^JV<7Mcr,-^)V^^x 
hrnha/K^ffiS^Sr^foyy N^iT^^tS 

^fflffl i: * WAS * 4 i fc a&^iTffl 1 4 4 . 
[0106] J2Lb*««!»fcJ:oT=5r**ut5WI!£SI* 

[0107] fcfcitf. *5fiBBT<i^EiWlPI<0«tii:* 
4 L 2 lO^ilfl 3 K/kcOV/Pf-^-rX h7n h 

-b"xtcM^S*«e^lff?R^L 2/13 i^^MBT» 

t\ fficor n b imz hmm-th i t ^fg-c-ft s . 

[0108] 

[0109] *fM&mi#mg&tzJ:ta£* *>y ht7 
v;b^- * x h -9-- bx ^HJl-t ft i i: * 4 , k v * 

[0 110] *yM7-^W6RS*i, v;^^f 
^ht- bx Srf OT^-ft =^x h t jsft-i, y ^ h *j x r 

[0111] £tz. v;^dr^Xh-tf-b-Xt>SH-rft 
x h-r-b'XcDffiffi^ri^fc j;^OTk £WA£-t*-£ ; 
[0 112] ^.-y hy-y K«SKS*lSs|5^htC 

fcttft v/p-f-^-^xhfflyy h^xrso^iomii^fb 
t, ^«l*v;^^^Xbynbr7;l^cofiJffli:S:WTtS 
■frS i k ft . k v ^ ajS^'ff ^ttft . 
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x b 7°n b ujvfr tL2 v/b-f-^ -v x b r n b u )V\<r> 
n — — b*CS>-2> o 

[03 3 *fftBH«fl!f8>t>««l»cfe»t* L2v;l'f ^-v 
x b to7 * v— r >- y®m.cr>— ffl&^-fy n—f-^- 

-bT'&§. 

x b Xc? b n/b^ tL2 v/bf-df -v X b 7n b n/b^O 
[05 ] *^coWfg«l^a^fc(tS L2?^fJf+ 

x hJ— y'^co— ffl£7FiW i JM'?fo& . 
[06] L3K;P<7)v;P^-^XhTabrj;pco— #ij 
T'fe^ I GMPcDX .y-tr— j7x* — V-y b<7)H5"J£^-f- 

[07] I GMP^7-fe- $/<7)a!ffl<7)— MSr*-f-|M^0 

[08] L 2 K/^v/l/f ^ft^ b7o b 3/i/co- m 
~Z'fo6GMRPC0;t 'yt-y*7t-V7 t-cOH^Tjr?" 

[09] GMRPX .y-b-y<^«ia^— M^SrnttOT 

[010] *«*«ofll«W4tiaifc:tJ»t* ipv47/p 
f J fYXbTPl/XtL2Y;H-^h7H^i:<7) 

[011] *f6^0fim*«SIBk:t3^TL2v;^df 
T X 1 7n h 3 G M R P L 2V/bf-^->rX 

b To b 3 /b^Sco— M £ SH" 7n-ft-ht3bS. 

[012] *«*«fl!«W4tiaH=tJ»t-6 L 3 v/bf-^ 
t^l7Dla/^IGMP^», L2V/bf-3f-v 

x b 7° a b a /b^co^J&^tgco— #| ^ ^-f - 7 o — — 

[01 3] *^cofffg^iK^«ti5(tSL2^^ 
■rX b To b 3/b;£p£> L 3 7;bf-3^X bTu b rJ/b-^ 

[014] *^HJ3coff «tf *SIBCt3JtS L 2 v/b-?-* 
-vx b 7n b 3/b#>£> L 3 vA-f-^f A'X b To 
«0— JKBte^&ayiiO— $J £ 7&t x a - if- ^ - b T<fc 

[015] ^B^[f|g^«^a^fc^TL2V/b^ 
-VX bX°Q b 3/W ! GMRP „ L 3 ^)V+*r -V X b X°n 
hDVifil GM.P cr>%^<7y$iMSM<r>— MS:St7n- 
f-^r— b"C&&. 

[016] #fra<oflHR+«gafc:*J»t4 IPv6 v/b 

f-^f X b T b bX t L 2 b T b 1/X h CO 



[017] ^HHOWfg^ffi^BO^M^ffi^HyiJ 

[018] *%BJic7»Wfgcf«ga(.CfcViT-7^^^X 
^Obn/W^'V b*^JRALJtp r i f i xTb'b- 

[019] *mwc?Mm*fflmw.?mmmiz&tf 

-v-bT'&So 

[02 0] *%BJ<7)tffg*«ga(.Cfc{t-5> L2 7^ 
-vX N7o b n^bi: L 3 v/bf-^ -v X b x°n b 3 /b<0^ 

[02 1 ] *»HH»«ffi*^K^-^tf'[tfB*>y bv- 
7 tcfc ft h v/b?-3f X b 7D b zuvcrygm £ ff 5 fflfffi 

cdsiskt)— M^st«±at*4 . 
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